In the substitution of alternative fuels for compression ignition (CI) engines, several investigations and review studies have been done in the last few years. This paper presents a broad review on the production, performance and emissions of biodiesel and compressed natural gas (CNG) as replacement to fossil-based diesel fuel for CI engines. The properties of biodiesel and CNG, produced from altered sources and their fatty acid composition have also been addressed. The summary of experimental set-up used by different researchers for the studies and performance and emissions characteristics of CI engines with biodiesel is present in this paper. The complete impression of this paper is that the performance of the engine slightly depreciates with the use of biodiesel and CNG partially instead of diesel, but the emissions are significantly improved. The impressive cetane number and the inherent oxygen of biodiesel improve the combustion process which leads to reductions in HC, CO and smoke formation. When CNG is using as an alternative fuel the soot and NOx emissions are decreasing for CI engines.
Introduction
Energy is a foundation stone of the recent industrial economy. Energy provides an essential gradient for almost all human activities and machineries. A large part of energy consumed in transportation sector all over the world (International Energy Agency, 2015) . Transport sector contributes a significant amount of greenhouse gas emissions particularly in emerging and established countries. The rapid industrialisation and urbanisation are also responsible for making our earth unsafe (Dutta and Mandal, 2016) .
Also the vehicle population throughout the world increasing continuously and in India the growth rate of automobile industry is one of the major in the world. China tops the list of greenhouse gas emitters and India is not far behind. The major contribution in the transportation sector is of conventional fossil fuels. Most of the transportation vehicles are running on compression ignition (CI) engines (Demirbas, 2007b) . Most of transportation vehicles are using CI engines due to robustness and higher efficiency than that of SI engines. The availability of adequate amount of conventional fossil fuels and associated effects of global warming attracts the research in this area (Soeder and Kappel, 2009; Knothe et al., 1997) .
It is estimated that the proportion of consumption of petroleum products in India as follows (Soeder and Kappel, 2009) • transport sector -(petrol, diesel, CNG, aviation fuel) up to 52%
• industry -(petrol, diesel, fuel oil, natural gas) up to 13%
• commercials up to 13%
• domestic -(LPG, kerosene) up to 18%
• agriculture -(diesel) up to 4%
World energy demand continuous to rise. The most promising mode to meet this growing demand is by using alternative fuels. The scarcity of conventional fossil fuels and their increasing costs, growing emissions of combustion pollutants will make biodiesel and compressed natural gas (CNG) as attractive solution for CI engines. Biodiesel is mainly defined as the mono alkyl ester of vegetable oils or animal fats. And CNG is the major composition of the methane (CH 4 ) gas. Biodiesel and CNG are the most suitable alternative fuels for the diesel engines because they are less emission polluting fuels (Knothe and Razon, 2017; Jaichandar and Annamalai, 2011) . Now because of high rate of consumption of fossil fuels and emissions produced at alarming level the search of alternative fuels is the necessity of the present world (Lapuerta et al., 2008) . The term biodiesel made from various feedstocks by conversion of triglyceride fats to methyl or ethyl ester via tans esterification process. The purpose of the transesterification process is to dropping the viscosity of the vegetable and fatty acid oils. Because the vegetable and fatty acid oils have one disadvantage that these are having high viscosity (Aradhey, 2012; Khan et al., 2015) .
The main objective of this study to introduced the appropriate biodiesel derivatives from the vegetable oils and also focused on the use of CNG and biodiesel to run the CI engines efficiently and economically as alternate to diesel fuel. Necessary training programs on biodiesel production must be done to motivate the world for the use of biodiesels and CNG.
Production and properties of biodiesel and CNG
Biodiesels are produced from the feedstocks of vegetable and fatty acid oils whereas the CNG is produced from the gas wells. Biodiesels and CNG are through out to be unconventional fuels for the CI engines. The basic properties of biodiesels and CNG must be same with the fuel properties specified by the American Society of Testing and Materials (ASTM) as well as SI standards in India (Salvi et al., 2013) 
Production of biodiesel
For the commercialisation and industrialisation of biodiesels as CI engine fuel throughout the world, various production methods have been used by the different researchers. The raw materials used for the production for biodiesel are varying state to state (Ma and Hanna, 1999) Keep that information in mind different researchers are trying to find numerous ways to produce the biodiesel from locally available resources feed stocks like vegetable oils edible or non-edible, fatty acid oils, algae and waste cooking oils.. A complete biodiesel production setup is described in Figure 1 (Puhan and Nagarajan, 2008; Basha et al., 2009) . Biodiesel can be produced from these methods, which are described below:
• supercritical process
• ultrasonic reactor method
• volatility fatty acids from waste.
Transesterification
Transesterification is the process of one ester production from another ester. In biodiesel production it is a mono alkyl esters from a vegetable plant oil. Transesterification process is best in all the biodiesel production processes and cheapest. This is used to lowering the viscosity of the vegetable or fats oils to make them better for the combustion CI engines (Aradhey, 2012) . In this process the triglyceride present in the oils or the fatty acids reacts with contents of alcohol in the presence of catalyst. Here, the sodium or potassium hydroxide is required. 
Direct use and blending
In 1980, there was considerable discussion regarding use of vegetable oil as fuel. By direct use of vegetable oils or blends of oil has been considered as not satisfactory for the different types of CI engines. The high viscosity, acid composition, free fatty acid contents as well as carbon deposits and greasing oil thickening are major problems (Knothe and Razon, 2017) .
Micro emulsion
Micro emulsion is the process of lowering the viscosity of the fatty oils with presence of solvent such as methanol, ethanol and I-butanol. A micro emulsion is defined as a colloidal balance dispersion of isotropic fluid microstructure.
Thermal cracking (pyrolysis)
Pyrolysis is defined as the transformation of one ingredient in to another by means of heat or by the heat with the aid of catalyst. It involves the heating in the absence of the air or oxygen and cleavage of chemical bonds to yield small molecules. Researchers and scientists had developed different methods time to time for biodiesel production from various biofuels. A brief review of various biodiesel productions are presented in the literature review. Amarnath and Prabhakaran (2012) had prepared biodiesel from karanja tree oil. The kanjara oil biodiesel used in this study follow the ASTM standards. In this paper the seeds of karanja crushed in an expeller. Then oil filtered and distributed through a chemical reactor for mixing it with methanol in the existence of catalyst. Here fatty acids separated and esterification takes place to lowering the viscosity of oil. produced biodiesel from mahua oil with methanol and sulphuric acid through tanseseterification process. In this study the KOH solution was used in pellets as catalyst. Devan and Mahalaxmi (2009) performed a study on CI engine in which biodiesel is produced from eucalyptus oil as major constituent and methyl ester of paradise oil was used as ignition improver to enhance the blends performance. Dhamodaran et al. (2017) produced biodiesel through rice bran-neem and cottonseed oil by preparing their solution which is reacting with alcohol through transesterification process. In this biodiesel preparation glycerine molecules are removed to lowering the viscosity of oil. Aydin and Bayindir (2010) explained the biodiesel production in this study, first the cottonseed oil reacts with alcohol in the presence of KOH catalyst through transesterification process. The obtained biodiesel from cottonseed oil is preheated through a heating plate and then cooled down. The cold solution is further blend with diesel in the percentages of B20, B40 and B60. Aydin and Ilkilic (2011) prepared the biodiesel from rapeseed oil through micro emulsion process and then mix with diesel. Banapurmath et al. (2009) conducted a study on Diesel engine by using biodiesel, which is produced from marotti oil methyl ester. The marotti oil is taken out from seeds using steam distillation process. The transesterification reaction will takes place in the presence of sodium hydroxide with warm water as catalyst. Kakati et al. (2017) used amari tree oil to produce the biodiesel through micro emulsion process. Reddy and Ramesh (2006) used jatropha oil for the production of biodiesel through tans esterification process in the presence of alcohol. 
Properties of biodiesel
The performance and emission features of any biodiesel fuelled CI engine depend upon the thermodynamic and physical properties of the biodiesel. The viscosity, cetane number, calorific value, flash and fire points, cloud and pour points are major properties of biodiesel fuels (Celikten et al., 2010) . Basically all the physical properties of biodiesel are similar to petrol and diesel fuels. Among all the properties viscosity is important because it is directly related with the injection system of CI engine. The higher the viscosity affects the atomisation effects during combustion which may cause the inappropriate combustion. Flash point is the measure of flammability limit of fuel. Flash points are influenced by the biochemical compositions of the biodiesel. Whereas the cetane number is the measurement of quality of combustion, higher the cetane number implies shorter the ignition delay. In this paper different properties of biodiesel produced from different vegetable oils and fatty acid oils and diesel are compiled in Table 1 (Bayrakceken, 2012; Pramanik, 2003) .
Production of CNG
It is very clearly known that oil reserves are being depleted at an alarming rate all around the world. In accumulation the burning of conventional fuels in transportation contributes to atmospheric pollutants that threaten the persistence of life on this earth. In the perspective of energy crises and serious environmental pollution around the world have triggered the high efficient and low polluting transportation vehicle to become major research objective. CNG is one of the best alternative fuels for engines. It is worldwide recognised as environmental friendly fuel because of these main features (Shekar and Bakar, 2008) .
• wide availability
• eco friendly
• low operating cost.
Natural gas is produced from the gas wells or tied in with crude oil production. After extracting from wells the natural gas is compressed up to a cryogenic pressure and temperature (200 bar) and then stored in the cylinders for further use. CNG is primarily made up of methane (CH 4 ) but frequently trace the amount of propane, ethane, nitrogen, hydrogen compounds and water vapour. Methane is the main component of CNG (almost 90%). The ignition temperature of CNG is higher than gasoline and diesel fuel. Also the CNG is lighter than air and non-toxic in nature (Economids et al., 2006) . Hosmath et al. (2016) conducted an experiment under dual fuel mode on a CI engine. The biodiesel and CNG are used as fuel. The results showed that by varying the compression ratio under dual fuel mode with minimum flow rate of CNG the brae thermal efficiency slightly improved and emissions were further decreased. Khan et al. (2015) studied about the CNG as transportation fuel in CI engines. From this study it was concluded that CNG is clearly the main powerful source for the countries in the battle to replace the oil in transportation sector. CNG has several advantages over both gasoline and diesel fuel, including considerable cost and emission reduction. Bhandari et al. (2005) studied about the combustion and emission characteristics of a CNG fuelled diesel engine it was observed from the conclusion that CNG utility for dual fuel mode increase the performance and decrease the emissions of an engine. It was concluded that CO and CO 2 reduced by using advanced injection timing. 
Properties of CNG
The natural gas used in vehicles is same that is used in domestic purposes. CNG is produced by compressing the conventional natural gas. The properties of CNG are given in Table 2 ( Gandhidasan et al., 1991) . 
Performance of engine with biodiesel and CNG
The alternative fuels which used in CI engine are generally selected on the basis of engine performance and their effects on environment. The most common parameters of engine performance considered by researchers are power output, brake specific fuel consumption (BSFC), brake thermal efficiency (BTE) and exhaust gas temperature (EGT).
Effects on BTE
The ratio of brake power to the energy released per unit time because of complete combustion of fuel is called BTE. From the energy perspective it is very important parameter for the evaluation of an engine performance. Some results of BTE are present in literature review by different researchers (No, 2011; Demirbas, 2007a) . Amarnath and Prabhakaran (2012) experimented on a variable compression ration diesel engine by using karanja oil biodiesel. It was reported from this study that at low to high loads BTE increased. But it was also found that with increasing blend percentage in base fuel the BTE decreased. Devan and Mahalaxmi (2009) obtained a result that BTE was improved by using eucalyptus oil and methyl ester paradise oil blends in the base fuel at the higher loads. Dhamodaran et al. (2017) presented a work on rice bran-neem and cottonseed oil biodiesels. In this study the BTE was increased with an increase in load. But the normal diesel has highest efficiency because of low viscosity. Banapurmath et al. (2009) presented an experimental study by using biodiesel blends with diesel in the Diesel engine. It was observed that BTE for MOME and its blends steady increases with an increase in load, and the after 80% load the efficiency was decreased. Bayrakceken, (2012) experimented a study on CI engine using crude and refined soya bean oil methyl ester as biodiesel fuel. It was found that by using CSOME and RSOME the efficiency was increased at high speed. At 3000 speed the efficiency was increased as 8.1%, 8% and 7.9% for diesel, crude and refined soya bean oil methyl esters respectively. Lin and Lin (2006) investigated the effects of diesel engine performance by using biodiesel, which was produced by the peroxidation process. The BTE for this biodiesel higher than 2D ASTM standard oil at moderate load conditions. The experimental work was observed by Nabi et al. (2009) that by consuming biodiesel as fuel in diesel engine the BTE increases with increase in engine torque and after reaching to its maximum value and the efficiency decreases with increase in load. Hosmath et al. (2016) experimented on a CI engine under dual fuel mode by using biodiesel and CNG as fuels. The results presented that under dual fuel mode by changing the compression ratio and with minimum flow rate of CNG the BTE was improved. Carlucci et al. (2008) experimented the investigation on a single cylinder CI engine. The engine was running on dual fuel. In this study the CNG was injected into the intake manifold by a gas injector. At all the operating conditions under dual fuel mode the efficiency was increased. Korakianitis et al. (2011) investigate the effects of CNG fuelled CI engine. In this study a high cetane rating fuel is directly injected into the combustion chamber, where spray mix with CNG. After an ignition delay fuel will ignites and begin to burn. The BTE was increased by increasing the load up to a certain level after that it was decreased.
Effects on BSFC
BSFC is an important parameter to describe the performance of an engine. It is defined as the fuel consumption rate to produce the unit brake power. Generally the specific fuel consumption for the blended fuels more because of lower heating value of biodiesel from the diesel. The heating value of biodiesel is less than diesel because around 11% oxygen contents are present in biodiesel, which are not contributing to the heat generation during combustion process. The variation in specific fuel consumption by using different biodiesel at different operating conditions of engine has been presented in this section (Dutta and Mandal, 2014) . Nabi et al. (2009) observed that by using biodiesel of cottonseed oil BSFC decreases with the increase of torque and becomes minimum and then again increased. It was also observed that the BSFC was higher than pure diesel. Namasivayam et al. (2010) reported an experimental work in which emulsified biodiesel and methyl ester use as pilot fuels. The BSFC increased at all operating condition of loads. Yadav and Singh (2012) studied about the effects of jatropha, karanja and neem biodiesels on BSFC. It was observed that the BSFC for diesel at all loads remain least followed by jatropha biodiesel. All the biodiesels have higher cetane rating and they have superior combustion to diesel, but diesel has minimum BSFC because of higher calorific value. As the load increases BSFC decreases for all fuels, which means engine run efficiently on higher loads. Al-lwayzy and Yusaf (2017) experimented with a micro algae chlorella protothecoides biodiesel. From the investigation it was found that BSFC increases at lowest speeds of 1,770 rpm for MCP-B100. Raheman and Phadatare (2004) used karanja methyl ester and mahua blends for this study. From the results it was found that the BSFC increases with increases of load. Whereas decreases sharply with further increase in load for all fuels. Rath et al. (2011) investigate the effects of karanja oil methyl ester on the BSFC. It was observed from the study that BSFC for KME-diesel is lower than the diesel fuel. The availability of oxygen in the KME-diesel fuel blend may be the reason for this lower BSFC. Paul et al. (2013) presented a work on a CI engine under dual fuel mode. The study reveals that the diesel ethanol blend D95E5 with low CNG enrichment increased the BSFC because of high viscosity of the biodiesel fuel. Ryu (2013) experimented on CI engine. The engine was running on biodiesel and CNG under dual fuel mode. The results showed that the BSFC for all operating load conditions increased. Senthilraja et al. (2016) investigated the effects of dual fuelled CI engine. In this study cotton seed methyl ester and CNG were used as fuel. The results indicate that the BSFC was increased.
Effects on EGT
EGT is the representation of the heat release rate of the tested fuel during combustion. EGT depends upon the type of combustion and heat loss to the exhaust, which once again depends upon fuel consumption rate. Here we present the effects EGT by using different biodiesels for CI engines. Reddy and Ramesh (2006) experimented on a DI diesel engine by using jatropha oil biodiesel. It was found from this study that EGT decreases and variation in EGT is not significant with change in injection timing. Sureshkumar et al. (2008) experimentally investigates the biodiesel fuel effects on EGT. The EGT increases with an increase in load. At all the loads diesel fuel engine was found to behave highest temperature. And EGT for different blends showed downward trend. Usta (2005) experimented a study by using tobacco seed oil methyl ester as a new biodiesel in diesel engine. The EGT for TSOME was lower than diesel fuel. As the load increases the EGT was also increased. Yadav and Singh (2012) experimented the effects of jatropha oil biodiesel blends on EGT. For JBD, KBD and NBD the EGT is found to lie between 138°C to 389°C as compared to diesel range 135-338°C. Thus at given power output, a higher EGT means less work has been obtained from the engine. 
Summary of performance of engine
The performance of CI engine under operating conditions as observed by different investigators with different biodiesels and their blends and CNG with diesel have been précised and presented in Tables 3 and 4 . It can be observed from the table that BTE decreases in all cases around 8-10% for neat biodiesel and CNG. Whereas the BSFC increases for different biodiesels around 11%. And EGT is higher for all the biodiesels, CNG and their blends with diesel. The maximum decrease in efficiency is noticed for karanja biodiesel. And maximum increase in BSFC noticed for mahua oil biodiesel.
Effects of biodiesel and CNG on engine emissions
The increased use of fossil fuels in the form of diesel and gasoline particularly in transport sector, non-stop growing emissions of harmful pollutants from the exhaust of the engines are the largely responsible for several disease and fast degradation of global environment. Thus it is mandatory for any fuel to be used as automobile fuel to meet the emission standard norms set by different authorities throughout the world. Keeping this in mind the emission from the different biodiesels and CNG fuelled CI engine have been critically reviewed summarised in literature.
Effects on CO emissions
Carbon monoxide (CO) is produced by the incomplete combustion of carbon containing substances. The carbon present in any fuel converted in to CO 2 and CO emissions during burning of fuel in the presence of oxygen. It is well that CO 2 and CO emissions are interrelated as CO 2 increases then CO decreases naturally. It is expected that with the use of biodiesels and CNG CO emissions decreases, because biodiesel itself covers 11% oxygen in its molecules. Some of the previous work results presented in this section. Amarnath and Prabhakaran (2012) reported that by using biodiesel in the CI engine, the CO emissions increases with the increase of load. Devan and Mahalaxmi (2009) studied in this experimental work that at the low and medium load the CO emissions of blends were not different from those of standard. However at full load CO emissions were decreased. Dhamodaran et al. (2017) presented an experimental work on CI engine. It was observed that as load increases the CO emissions decreases for all fuels. RBE has the lowest CO emissions because it has highest oxygen contents. Aydin and Ilkilic (2011) reported maximum CO emission values for B0, B75, and B100 due to higher oxygen contents than other fuels. Hosmath et al. (2016) observed that under dual fuel mode the CO emissions decreases in the same trend for honge oil methyl ester. Hesterberg et al. (2008) reported that CO emissions for CNG fuelled CI engines were higher than the standard diesel fuelled engine. Pirouzpanah and Sarai (2003) also reported an increase in CO emissions by increase the percentage of exhaust gas recirculation.
Effects on CO 2 emissions
It is very well known fact that complete combustion inside the combustion chamber helps to increasing the CO 2 emissions rapidly. All though the complete combustion is depending upon the operating conditions and fuel used for running the engine. This section is devoted to CO 2 emissions. Aydin and Ilkilic (2011) reported in this study that rapeseed oil operated engine release a decreased up to 16% CO 2 as compared to diesel engine. As for neat biodiesel B100 the CO 2 reduction is up to 27%. Banapurmath et al. (2009) experimented on a CI engine using marotti oil biodiesel. From the results it was observed that the CO 2 emissions were decreased because of almost complete combustion of fuel in the combustion chamber. Bayrakceken (2012) presented an experiment report by using crude and refined soyabean oil methyl ester the results showed that CO 2 emissions were decreased. Kegl (2008) reported that CO 2 emissions for different biodiesels used in CI engine of buses increased because of insufficient combustion. Kim and Chai (2010) explained the emissions effect of biodiesel operated CRDI engine. From this study it was found that CO 2 emissions were increased. Lin and Lin (2006) a decrement in the CO 2 emissions with increase of biodiesel percentage through peroxidation process. PMcCarthy et al. (2011) observed that the increase of percentage of different biodiesel A and B CO 2 emissions increased. The reduction of CO 2 percentage depends upon the quality of fuel. Korakianitis et al. (2011) observed that there is minor reduction in CO 2 emissions by using dual fuel mode operation. Because CNG has less percentage of oxygen molecules.
Effects on NO x emissions
There are two oxides of nitrogen, namely nitric oxide and nitrogen oxide are obtained due to oxidation of nitrogen present in the intake air directly combustion period. These nitrogen oxides are together referred as NO x . The amount of NO x is totally depends upon the combustion temperature and oxygen concentration. If the temperature reached up to 1,200 then NO x are formed in the engine cylinder. There are various studies on NO x formation are present in this section. Nabi et al. (2009) reported that NO x emissions are decreased with biodiesel as compare to the diesel. In this study biodiesel mixture up to 30% increase 10% NO x in the engine cylinder. Namasivayam et al. (2010) observed that NO x emissions are reduced by 20% by using emulsified biodiesel under dual fuel mode. Reddy and Ramesh (2006) studied about the jatropha oil biodiesel in a CI engine. From the results it was concluded that the NO x level increases from 2,200 ppm to 2,581 ppm at full load. Yadav and Singh, (2012) used jatropha and karanja oil biodiesel for the experimental investigation. It was found that NO x are slightly increased for all the blends of these biodiesels. Deepak Agrawal et al. (2006) investigate the effect of biodiesel fuelled CI engine on NO x formation. It was found that the NO x emissions were increased due to complete combustion of fuel. The NO x emissions were further decreased in this study by using exhaust gas recirculation. Puhan and Nagarajan (2008) conducted an experiment by using renewable biodiesel fuel in CI engine. It was revealed that y using MOEE fuel NO x emissions were decreased. Bhandari et al. (2005) studied about the effects of CNG on vehicle performance and emissions. It was found that by using CNG, NO x level of engine increased with the increase of particulate matter. Nithyanandan et al. et al. (2016) reported that NO x emissions under dual fuel mode with CNG increased with soot formation.
Effects on HC emissions
The emissions of unburned hydrocarbon (HC) from engine depend upon composition and combustion features of fuels used in CI engine. It was well known that if the combustion phenomenon was improved then HC emissions were decreased vice versa. Some of the studies reported in the literature regarding HC emissions. Raheman and Phadatare (2004) used karanja methyl ester biodiesel in CI engine to observe the percentage of HC emissions. So it was found that HC emissions were decreased due to appropriate combustion of karanja oil biodiesel fuel. Rao et al. (2012) experimented that by using cottonseed oil methyl ester the HC emissions of engine were decreased at higher loads. Rath et al. (2011) reported that for KME with diesel the HC emissions were decreased with increase of blend percentage in the base fuel.
Effects on smoke emissions
Smoke is generally formed due to improper combustion of fuel. As deliberated earlier that biodiesel contains some amount of oxygen in its molecules, which enhance the combustion process. The formation of smoke decreased when neat biodiesel and its blends were used in engines. Sureshkumar et al. (2008) experimented on a pogamia pinnata methyl ester oil and its blends as a fuel in CI engines. It was found that smoke opacity was decreased because of excess oxygen percentage in the biodiesel fuel. Usta (2005) reported that by use of tobacco seed oil biodiesel the smoke emissions were slightly decreased compare to pure diesel. As the blend percentage increases the smoke range was also increased. Wang et al. (2000) also found that the smoke opacity was increased by using biodiesel fuel in heavy trucks. Zou and Atkinson (2008) studied about the biodiesel fuel made from vegetable oil in CI engines. It was found that smoke emissions were decreased up to 33% when engine burn 100% biodiesel as fuel compared to diesel fuel. Paul et al. (2013) experimented under dual fuel mode, it was reported that by using ethanol and CNG the smoke emissions decreased up to a certain level. Ryu (2013) reported that smoke emissions were decreased 35% under biodiesel and CNG fuelled CI engine. Kim and Chai (2010) 
Summary of emission results
At the end of this segment it can be said that an inherent quantity of oxygen in biodiesel and CNG molecules and lightweight of CNG plays an important role in the formation of less pollutant emissions. Here the availability of oxygen percentage in both fuels improves the combustion process. As a result the emissions of HC, CO and smoke reduced significantly, but the NO x emissions due to maximum temperature increased slightly. The improved combustion with biodiesel and CNG fuel blends with diesel increase the amount of CO 2 compared to neat diesel (Syed et al., 2016; Rufford et al., 2012) .
Future scope of biodiesel and CNG
By the acceptance of Kyoto protocol and clean development mechanism which will lead to the more production of biodiesel and CNG around the globe. For instance, it is expected that the demand of the biodiesel and CNG in European countries around 30.3 million tonnes till 2020. The use of biodiesel and CNG continuously increasing around the world driven by energy security and other environmental concern. Currently the biodiesel and CNG can be more effective if they were used as complement to the conventional energy sources (Atabani et al., 2012; Murugesan et al., 2009) .
Conclusions
Various studies, conducted by different scholars time to time on different aspects of Biodiesel and CNG with diesel as CI engine fuel, the following conclusion had been drawn.
• Biodiesel and CNG offers comprehensive range of benefits like reliability, non-toxic in nature, easily availability, cheap in cost, reduction in use of convention fuel and less pollutant emissions.
• The BTE of engine with biodiesel and CNG is found to be less than with diesel by around 2-3% on an average and the BSFC for biodiesel increased around 10% and slightly decreased with CNG.
• The EGT was also found higher on an average 8% for biodiesel and CNG with diesel.
• The higher cetane rating and oxygen quantity which is present in biodiesel and CNG is responsible to reduce the HC, CO, smoke and NO x emissions as compared to diesel.
• Methyl ester can be directly used as an alternative fuel for CI engines without modification in the engine.
• NO x emissions are increased with the use of biodiesel. It should be decreased by using EGR (exhaust gas recirculation) or dual fuel mode.
